Eosinophils have crucial role in allergic inflammation and asthma. Prolong survival and pathological accumulation at the site of inflammation exclusively related to destructive activity of these pathogenic granulocytes by releasing tissue toxic and inflammatory granule proteins. Any deficiency in eosinophil apoptosis may put in to condition of eosinophilia. Thus, removal of eosinophils by inducing apoptosis has been proposed as potential anti inflammatory strategy in eosinophilia. Apoptosis proves to be beneficial for development of future airway drugs. For therapeutic instances, many reviews illustrate the importance of glucocorticoids as potent anti-inflammatory agent and known to induce apoptosis in eosinophils. Apart from glucocorticoids, theophylline and histamine are well studied apoptosis inducing agents in eosinophil related inflammation. This review elaborates the anti-inflammatory characters of apoptosis in asthma and allergic inflammation.
Introduction:
Eosinophilia is a provision in which peculiarly elevated amounts of eosinophils are found in either blood or in tissues and their number exceed from 600 cells per micro liter (μ L) of blood. Generally blood does not have a large number of eosinophils. Body may produce additional amount in reaction to any allergic disorder, skin inflammation, and parasitic infections. They can also increase in response to bone marrow disorders.
Condition of Eosinophilia or hyper-eosinophilia due to molecular defect or any imperfection of immunomodulators may lead to organ damage [1] .
Apoptosis is an automatic cell death and indispensable procedure to sustain cell turnover and helps to uphold the dynamic condition of cellular homeostasis.
Throughout the progression of apoptosis, all the active cellular contents are remained enclosed by cell membrane since it is a typical pathway through which malfunctioning and dangerous materials are eliminated without causing impairment to the body like necrosis [2] . It has been reported that dysregulated apoptosis can escort to pathological accumulation of eosinophils in bronchial tissue grounding allergic diseases such as asthma. Blemish in apoptosis throw in to chronic tissue eosinophilia. Elimination of activated eosinophils, lymphocytes by inducing apoptosis and enhancing phagocytic removal is one of the potential remedial approaches for eosinophilia [3, 4] . Apoptosis proves to be valuable for the advancement of novel therapeutic marks [3, 4] . It is highly desirable to develop such drugs that specifically induce eosinophil apoptosis triggering the resolution of unwanted eosinophilic inflammatory responses.
Programmed cell death
Apoptosis is an impotant development to keep correct cell numbers. Kerr was the scientist who used the phrase "apoptosis" in 1972 [5] . He defined it as internal program of events and sequence of morphological changes by which cell commits suicide, cells shrink and condense ultimately split up. Prior to an absolute crumple of nucleus in eosinophils, chromatin turns into enormously condensed and the cell disintegrates into apoptotic bodies [6] . As a result small membrane bounded apoptotic fragments are commonly phagocytised without losing the cell membrane, otherwise contents of these apoptotic fragments may have injurious possessions to the adjoining tissues like necrosis. In mammals, apoptosis helps in scheming special steps of the growth which may escort to the deletion of entire structure (e.g., the tail of the developing human embryos).
Allergic inflammation due to delayed eosinophils apoptosis
Mainly accrual of eosinophils is associated with pathological stipulation in the lungs due to tardy apoptosis. Assorted transcription factors and the eosinophilopoietins like Granulocyte-macrophage colony-stimulating factor (GM -CSF), Interleukin-3 (IL-3), and IL-5 permit the manufacturing and endurance of eosinophils [7] . Under the allergy reactions distinctive activated eosinophils roam to the affected tissues and hoard at the place of irritation and also legalize Th2 cytokines manufacturing and participate in the airway altering. These specific eosinophilopoietins up regulate segregation of eosinophils within bone marrow and prolong survival in blood and lungs for enragement [3] . Increased survival and decreased apoptosis grounds for augmentation and determination of eosinophils in asthma [8, 9, 10, 11] . As eosinophils enclose cytotoxic secretory products therefore have imperative ability of inducing inflammation by releasing tissue toxic and inflammatory mediators [12] . Cytotoxic agents are eosinophil protein X/eosinophil derived neurotoxin (EPX/EDN), eosinophil peroxidise (EPO), Major basic protein (MBP), eosinophil cationic protein (ECP) and oxygen radicals [13, 14] .
There is an augmented proof that T cells play very crucial task in eosinophilia [15] and subgroup of idiopathic eosinophilia [16, 17] . 
TNF α survival factor.
TNF-α is involved in eosinophil endurance activity followed by eosinophil respiratory burst, [22] degranulation, [48] and IL8 production [49] . 
\

Role of leptin in eosinophilia
Structurally Leptin resembles by GM -CSF, IL-11, IL-6, IL-12, plus IL-15 [54] . Leptin mediates proliferation by the inhibition of apoptosis in various types of cells comprising T cells [55] . Leptin synthesis is amplified in asthma and additional inflammatory ailment [56, 57] .
Leptin mediates its anti-apoptotic role by the activation of P13 kinase along with Mitogen activated protein kinases (MAPK) pathways. Leptin over dues Bax and
Bid cleavage thus inhibits cytochrome C pathway of mitochondria by slowing down the Caspases proteins activity [58] . 
Apoptosis inducing factors
Eosinophils apoptosis endorsed by Fas receptor
Fas commencement endorses eosinophils apoptosis as
Fas dependant apoptosis is susceptive for eosinophils.
The appointment of Fas is concerned during the amputation of infiltrating eosinophils from lungs [11, 64, 65] . Amongst the best characterized members of death receptors, CD95 (Fas) is exposed to encourage apoptosis in lymphocytes and mimicked by novel anti asthma drugs [11, 66] . Apoptosis in eosinophils is followed by CD95 (Fas) and CD95L (FasL) ligand system that forms complex called DISC [67] and the activated T cells express these death receptors [68] .
In the bronchial wall epithelium is chief site of Fasligand expression [8, 69] . By inducing Fas stimulating monoclonal antibody, apoptotic morphology could be produced [70] . Lacking of endurance factor or inhibition of Fas trail cytokines slanted to Th-2 cells.
Fas insufficiency holds up the ruling of eosinophilia in mouse model [64, 71] . Fas mediated apoptosis can be inhibited by the increase of PI3K which hampers 
Glucocorticoids as anti-inflammatory agents
Generally receptors for glucocorticoid are present on eosinophils possessing anti inflammatory effects that reduce eosinophil numbers in lung and circulation by inducing apoptosis [1] . Glucocorticoids diminish the activation of cytokines that cause inflammation like TNF-a, IL5 and GM CSF which are strong stimulus of survival and prolonging of eosinophils [75] .
Glucocorticoids play its primary function in asthma therapy. Novel antiasthma drugs might emerge the effect of eosinophil apoptosis [76, 77] . Glucocorticoids in turn increase phagocytic knack of macrophages.
Glucocorticoids restrain the discharge of chemo attractant cytokines and enduring factors [78] . How glucocorticoids encourage eosinophils apoptosis is feebly known but recent facts suggest that activation of MAPK by glucocorticoids along with NO may possibly induce apoptosis in eosinophils [79, 80] .
Histamine role in eosinophilia
Histamine is a critical mediator in response to allergic inflammation, released from mast cells and basophil cells [81, 82] . 
